Efrapeptins (1±3) (Fig. 1) are a group of microheterogeneous polypeptide antibiotics produced by the fungus Tolypocladium niveum, which are potent inhibitors of mitochondrial 
that the DBN residue could, in principle, arise by oxidative cyclization of a spermidine moiety (Fig. 2) . In this report we demonstrate by mass spectrometry that the elvapeptins produced by the fungal cultures contain a C-terminal spermidine and that conversion of elvapeptins to efrapeptins can be achieved by oxidative cyclization in the presence of CuCl and pyridine.
Materials and Methods

Isolation and puri®cation of efrapeptins
The fungus T. niveum (Beauveria nivea) obtained from ATCC (USA) was maintained by subculturing on agar slopes containing an oatmeal medium. The slants were grown for 3 days at 258C and then stored at 48C. The oatmeal medium used for the maintenance of the fungus is as follows: 6.00% oatmeal (baby), 0.25% yeast extract, 0.10% K 2 HPO 4 , 0.05% KCl, 0.05% MgSO 4 . 7H 2 O, 0.01% FeSO 4 . 7H 2 O and 1.30% agar. The fungus was fermented for 26 days to obtain efrapeptins. The medium used for fermentation was 2.5% glucose, 1.0% meat peptone, 0.4% tryptone and 0.5% MgSO 4 . 7H 2 O. The seed culture (200 mL) was grown for 2 days in the fermentation medium and then subsequently inoculated into 3.2 L of the sane medium.
After fermentation period, the medium was spun at 903g for 45 min in a Sorvall RC-5B refrigerated superspeed centrifuge and the supernatant was extracted with chloroform. The solvent was evaporated under reduced pressure and the crude material was puri®ed on a reverse-phase C 4 column. Elvapeptins were isolated after 5 days of fermentation and separated from efrapeptins by extracting the supernatant at pH 11 and used without further puri®cation.
Oxidation of elvapeptins to efrapeptins and acetylation of elvapeptins
The chloroform extract obtained after 5±7 days of fermentation of the culture medium was rich in a heterogeneous mixture of elvapeptins. The crude mixture obtained after solvent evaporation was stirred with CuCl in pyridine at room temperature, and the oxidation reaction was monitored using electrospray ionization mass spectrometry chromatogram to obtain the mass spectrum. The charge states were determined using the isotopic distribution of the peaks.
Results and Discussion 
